• Data on 11014 certifications have contributed to this study.
• Certification rates may not reflect blindness rates. In order to be certified sight impaired, a child must be examined by a consultant ophthalmologist, be offered certification by that ophthalmologist and accept this offer. It is not mandatory to offer certification or to accept it.
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Patients do however provide written informed consent to their data being sent to the Certifications Office, London. This analysis was based on information reported by the Health and Social Care Information Centre, based upon triennial returns provided by councils with social service responsibilities. People with a CVI choose whether to be included in their local authority's register which means that not every child for whom a CVI is completed is recorded on a local authority register. (5) Data relating to new registrations is captured in England but not in Wales, so our previous analysis was for England alone.
An alternative way of investigating temporal change over time in childhood vision impairment is to examine certification rates rather than registration rates. This allows examination of both Welsh and English data and is based on the medical certificate completed by the consultant ophthalmologist. This study was conducted to explore whether or not there has been an increase in the number of certifications for sight impairment in children over time and to ascertain the most common causes of certifiable sight impairment in the year ending 31 st March 2015.
Methods
Approximately 24,000 CVIs arrive at the Certifications Office yearly. Data are transcribed from the paper certificates by trained data coders and entered onto a database using a computer system which was developed during a Guide Dogs funded research project. A research assistant performs weekly validity checks and double data entry is conducted on a random sample of the data to ensure coding and consistency. Data captured include age at certification, gender, location, cause of certifiable visual loss and visual status -whether the patient is classified as severely sight impaired (blind) or sight impaired (partially sighted). It is not easy to define certifiable visual loss in children.
Children's vision develops over time and in very young babies, an accurate measure of visual acuity is not possible. Guidance is provided to assist the ophthalmologist which specify consideration of factors which contribute to visual function such as the best corrected visual acuity and visual field of the better-seeing eye. It should be noted, however, that this guidance allows the certifying The incidence of certification was computed using as denominator age and sex specific mid-year population estimates from censuses since 2000 derived from the UK Office for National Statistics.
Confidence intervals were computed using Byars method using Excel. (6) Results Table 1 presents data for England and Wales combined, stratified by certification status (SSI, SI or both including not specified). Figure 1 presents these data graphically. Table 2 presents data for England and Wales combined, stratified by gender. Table 3 presents combined CVI figures for England and Wales. The median (IQ) age at certification was computed for each year. and SI. Table 2 shows that in each year, certification rates were slightly (albeit not statistically significantly in most years) higher for boys than girls. Increases are seen in both genders. When data are examined by devolved nation (Table 3) , a different pattern in observed in Wales than in
England but numbers for Wales are much lower than for England and all estimates for Wales lie within the 95 % confidence intervals for England. The median age at certification was 5 years for each year assessed and so there was no evidence that the age at certification has changed over time. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Rises in certification numbers may not indicate rises in actual blindness since it is possible that there might have been an increase in certification coverage over time (ie more of those who are eligible for certification are offered and accept it). There is some suggestion from table 1 that better ascertainment might explain some of the increase in that figures for 2014 are considerably higher than the previous year. It seems unlikely, however, that better ascertainment alone explains our observations and improvements in the processes were not commented upon n a recent study conducted by the RNIB in children (3).
In contrast there are plausible reasons for an increase in the incidence of blindness in children. One of the commonest causes of certifiable childhood blindness in England and Wales is cortical (better termed cerebral visual impairment because the pathology is often subcortical) visual impairment (7). Children with this problem often also have pale or small optic nerves which is why we have grouped optic nerve and visual pathway problems together. This is seen with increased frequency in low birth weight (< 2500 g) and in pre term births, the rate of which has risen in the UK (8) . Improved survival of extremely premature babies and children with multiple disabilities is also like to contribute to this increase and also to the increase in ROP blindness since it is these babies that are most in danger of both problems (9) . Prevention of cerebral visual impairment will probably involve better neonatal neuroprotection. For instance improved neuro-cognitive outcomes have been demonstrated with brain cooling (10) but visual outcomes have so far largely been neglected.
Prevention of visual impairment due to ROP depends on robust screening programmes and outcomes may improve with new treatment modalities (11) . Since the retina is part of the CNS, common treatments may emerge for cerebral visual impairment and ROP (12) Another leading cause of certifiable childhood vision impairment in England and Wales is retinal dystrophy (7) . Childhood retinal dystrophies have been found to be more common in children of Asian compared with White ethnicity. (13) One possible explanation for this is consanguinity which may be more common among some ethnic minority groups. (14) This might also account for the high prevalence of congenital anomalies. An increase in ethnic diversity has been observed in England and with the proportion of the population describing their ethnicity as white decreasing over time (15) . Prevention/treatment strategies include genetic counselling and gene therapy (16) Nystagmus is seen as an important cause of SI in children. Some treatments have been shown to be beneficial in adults with congenital nystagmus (17) and it may be that earlier intervention will have the chance to improve visual outcomes in the future Certification is the first step in registration which entitles families and children to support and assistance. We previously reported upon an increase in registration figures for children (from 1982 to 2011). We believed that this had not been commented upon widely because registration figures for adults had not shown this trend and children account for < 1 % of all registrations. We advised 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Funding: This research received no specific grant from any funding agency in the public, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Prevention of sight impairment in children is an international priority (1) . A study conducted during 67 2000 estimated that nearly six children per 10,000 children born in the UK will be severely sight 68 impaired by their sixteenth birthday (2) . Many countries lack contemporary data about the 69 incidence of sight impairment but the UK has a routine data collection system providing information 70 on sight impairment which dates back to 1851 (3). In the UK, when an individual's vision falls or is 71 below a certain level, they may be offered registration as severely sight impaired (SSI: blind) or sight 72 impaired (SI: partial sight). Registration for blindness or partial sight is the mechanism by which 73 social service support for vision impairment is initiated but it also allows figures on the numbers In 2013, we reported on an increase in registrations for sight impairment in children in England (5) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 certificates by trained data coders and entered into a database using a computer system which was 103 developed during a Guide Dogs funded research project. A research assistant performs weekly 104 validity checks and double data entry is conducted on a random sample of the data to ensure coding 105 and consistency. Data captured include age at certification, gender, location, cause of certifiable 106 visual loss and visual status -whether the patient is classified as severely sight impaired (SSI, blind) 107 or sight impaired (SI, partially sighted). It is not easy to define certifiable visual loss in children. 108
Children's vision develops over time and in very young babies, an accurate measure of visual acuity 109 is not possible (7) . Guidance (Appendix 1) is provided to assist the ophthalmologist which specify 110 consideration of factors which contribute to visual function such as the best corrected visual acuity 111 and visual field of the better-seeing eye. It should be noted, however, that this guidance allows the 112 certifying ophthalmologist to make an holistic decision as to whether that child should be certified as 113 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Table 1 shows that number of certificates has increased over time. intervals. This is seen for certificates overall and for SSI and SI. Table 2 shows that in each year, 150 certification rates were slightly (albeit not statistically significantly in most years) higher for boys 151 than girls. Increases are seen in both genders. When data are examined by devolved nation (Table  152 3) , a different pattern in observed in Wales than in England but numbers for Wales are much lower 153 than for England and all estimates for Wales lie within the 95 % confidence intervals for England. 154 The median age at certification was 5 years for each year assessed and so there was no evidence 155 that the age at certification has changed over time. Table 4 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 registration data in children in England only (5). The previous analysis was conducted using data 173 arising from social service departments. The analysis presented here has used certification data 174 which arises within hospitals rather than social services, examines causes of certifiable sight loss and 175
includes Wales in addition to England 176 It is important to acknowledge that certification rates are likely to under-estimate true blindness 177 rates. Certification is voluntary and there is no statutory requirement for it to be offered although 178 the Royal College of Ophthalmologists consider it good practise to offer certification to all patients 179 who are eligible. Vision typically improves with age and, when diagnosis and/or prognosis is 180 uncertain, some ophthalmologists may wait months or in some cases years before offering 181 certification. Determining certification status in children with developmental delay presents 182 additional challenges which may impact upon time to certification in children (4) . Certification takes 183 place within Eye clinics and there is evidence of poor uptake of hospital eye care for children with 184 significant visual needs (10) . 185
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For peer review only -http://bmjopen.bmj.com/site/about/guidelines.xhtml 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Retinitis Pigmentosa and Stargardt's disease. Retinal dystrophies were found to be a common cause 203 of childhood certification in England and Wales when previous data were examined (11) . Childhood 204 retinal dystrophies have been found to be more common in children of Asian compared with White 205 ethnicity (12) . One possible explanation for this is consanguinity which may be more common 206 among some ethnic minority groups (13) . This might also account for the high prevalence of 207 congenital anomalies. An increase in ethnic diversity has been observed in England and with the 208 proportion of the population describing their ethnicity as white decreasing over time (14) . The 209 notion that consanguinity is associated with higher rates of visual impairment in children has been 210
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We did not find evidence that the increase observed in certification rates over time was due to a 243 change in the age of children being certified as evidenced by similar median ages of each yearly 244
group. 245
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